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(57)Abstract: 

PURPOSE: To carry out the correct bolt tightening by offsetting the faults 
of both by using the torque method in combination, since the fault that 
tightening is completed before the regular bolt tightening is completed, in 
the method for carrying out bolt tightening by the revolution angular method 
if the screw surface state is deteriorated. 

CONSTITUTION: The head part of a tighetening bolt is set on the upper 
surface of a tightening spring, and the revolution angle of the tightening bolt 
is measured from the phase difference quantity of rotary encoder 32 after 
the snag torque is generated, and the advance quantity of the turning angle 
in the case where the impact in one time is applied onto an impact shaft 9 
is measured from the phase difference quantity of the rotary encoder 32 f by 
utilizing the existence of the disproportional relation between the advance 
quantity of the turning angle and the tightening force of the tightening bolt 
in the case where the impact in one time is applied onto the impact shaft 9 
(torque method). When the set values of both are satisfied, and each impact 
wrench stop signal is generated, the supply of electricity to an electric 
power scurce motor 2 is cut off, and the socket revolution is suspended by 
a brake circuit. 
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LT>f h^-v 7 h 9 KfiHSi-SOfcl, SijfB^t 0 ^ 

Kyu 6 KRtt b *L/<*A «: fc o Tflfcfr'MW S tb 

WLrttzVrv V l 8tctfc^LT*S*£tf^ 3 6«r*Mg-*- 
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hiJ|2^-^^^ b/i^-fe^lf— 3 1 KJ:**^^ h 
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ffij-e-* 7 l (^db^W 7 2^^3>{Vh74^J:oT>f 
hv^t7h7 5tCig£§U v>3 V h 7 4&4^s< 
hiy^y h 7 5$r#^r^](c}W«i§Si: LTfctK Y > 
hi/^7 h 7 5^SfjStdf^R^c7)^*'7 7>'v ? 7 6 
&B#U *WiH^y^jy h 7 3i:I8Lfci/t7 M/ 
V^7 9 0*«»Cf4n»01lff^79^7 7£Rtf, 
^77^7 6 ti*7 7 VS?7 7 OSfrfrfcHfcffitt, 51 

Bfl^S 1 tSrSSS^JgfiRLTfcO, 7 9l:lRLt 
10 7^ 7 9 a ^^77^7 6 Fb^C|R^ L*:* 7" y 
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tt, ffl^8 2^JE8 4^biIStt77yv ? 7 7 (Ofiffi 
7 7 a±(£5fi!9±tf5r irKlJ: 9, »77^7 6^ 
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30 itJBU— l^rPC^^7^9 3t#LT«lB/<*9 

3«r#/UhS9 4alC«^U ftV^T*ml!J^-^ 7 1 §r 

^M«ISO|n»R«K*5V^Ttt, ^7 P y^7 8(7)/< 

■t^tfStftVi-h 9 4 0«*W-*tS*J:9* ,, e*>6fc«b, HI 
12(a) tC^"r«t5tC i«8 2f4, ±T^J18 3 N 8 

4rwm77^7 6, 7 

it, 7 1 <0jT»Eietty4ry h 7 3 ^^(75* 

t5h^^t<4^ «*8 2li3>fyW^7 8© 
/^-t>^tvlfeibT, HI 12(b) {c^-Ti^tc, i*7 7y 
v>7 7C0JE8 4^b(BI)BibT77^v ? 7 70i£h®7 7 a 
±K*9±rf, t*77^7 6^1J«o ^CO^T 
ir^i^— 7"^— h 8 5(D0flifb^Sfi3t-feVf— 8 6 

r.4:KJ:0*^>'hbTllHE*Sr»l3eu ^opJ^L/c 
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i"5^^s/^ 3 1 1Sf%M>'<* ^^/ 

t7 h 9<oigte^Srffl:ffiii*-ca!l^-rsn — ^ y 3iv 3 
-^3 2t«rR»t, tf/i'hlfflS^EI^RJfetti: hA^ 
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[0020] ^cD?*^ 7{zL^-f£ o \z.^ ^y^7M/y 
^SrflsftLT, ftfWIljR/uhae^ttU'W) (El 
io(c) <e> r^j o{ig N «TRSloTt) N jfc^-c;* 
(n) 0 r<DR#,£ (^) "CElte 

Lfc^Fjfe (~) ^w^H/yf^i:±9# 

X\ EHBfcWSottT (-) tt*a"t-5^*»A.*0* 
ffiffi^K^-TSo fiP*>x (~) t>f^hu 

roic, *a^<**f** (*) «t 5Ki-n 

TU »*S'<*3 8H:jE#tt^*i¥**.* (*) -eif* 
X.ottb*xT\ Ell 0(a) \Cte\,^X±CX\s^tzffi;%£'<* 

3 soiaum g i hm i o (b) tc^r«t jkbbds. 

[0 0 2 1 ] tr. -5)755, (H 10(d) [d^r-r J: 5 
^4 0©JiE«fR^PC-^^7*6 OKHfflBy 2SrB8ltTR 

t. ;U4 0 t PCv^7^r6 0 PfltDKURI y 2 ^Efl D 

5-#T% PC^^9*6 0^K«IBJ;5Binny 2«rB 
ttT±#U HI 0(d) ^*3V^*tTV^»j|*/<*3 
8<Dffimg 2ttHl 0 (e) KMoTfc^SSBRKIg 2 

* 3 8 SrJf X.W-JtS^T?tt*< > PCv^7^60^? 
±**£<0fc»^fc«tt£fc*o 0(f) 
-fXolC^ **r*yyh/\s?tf¥£±L.fc (o) CD^^b 
EHEA»l5&a*Hi*& (^) l"Ck _hiaco£ StORMS'** 

>^(DW±m^^hti% (-) rit45o m 
14, »#-^^9affc»i-5EHSi** (^) a«JttTr*« 
PCv^7^6 0^i#uu-;M 0 irOBRMy 
2 Sraabfcfc^t-C, 3 8 M*t1-£!¥ jLottAtt 

J5t/uiff^ffl-yr-rfc^^«S^*s^T (y) LfcOTNte 
9, *a-T5^*Jfx.* (*) ^ttiBJKXtfftVMO-Cfc 

So 

[0 0 2 2] #3S91te. i 5 fcEHE*tfe<B*:^«:*i 
5^<, ^ + y^h^#J!tLfe (n) <Df$j&ti*h* 

[0 0 2 3] rtKco^t, **MSrafflLfc#««8«l 
tov^, HI l«r#flRL**sfe»W-*-*. fcfcTU K 

5 0 HI 11 (a) te, _b!EEI10(a) tC^: Ufc £ ? IC, » 



(4) 4$BB¥6-2 0 6 1 7 2 

6 

* (ao ^sfc^ste (^) *rw*ftu v^tmfefrm 
(*) > K^^m^m^m^m^m^xm^mcx 

5>T H»ih«#Sr»bfc (-) <o^"C«»^e- 
[Hite^&t h^^idJ:&HSEffiB (V) rt^#a<o^ 
[0 0 2 4] 0 1 Kb) It 010(f) (C^rUfc^t^ 

Lfc (n) ^^&miiAffi£ (' N ) i hA^SO/E 
(A) U BHBA*KJ:5-f M^^ffih 

(~) xm^btiZtf, r<0[Steaj£fc:J:6'<* 
(^) WI^ff^A (*) i-f±^+# 
•Cfcot, — *h/^SI^J:5^ MbtfMM:0>R 

20 jk«^*s**&*bfc (^-) ^t^feria^-^ 2 

(!7) *s>f his^OElfeffiJik Lta? > 

^fflcj;5^«5i (^) rti:*StS^>hJ¥^ 
(^) ^«4t5 0 

[0 0 2 5 ] [H 1 1 (c) f^v^E^^OV^^T'foo 

(u) rtm#a^^*¥S*.* (^) i«JB*-t-5 0 ■ 
[ 0 0 2 6 ] [H 1 1 (d) li*^SK»Wfcot, ^fe 
tKa h 3 6 h/^^^a^j; 9/J>©»frfc, * 

*fcn-c (^) 2^#&««34s»ffcix 

^*¥*x.* (^) ^?B4i-6." 
[0 0 2 7 ] 

[0 0 2 8] Ell (a) tt*58WlsJ:S>f v/^^ h ui/*f- 

(owmmmx-h^ , hkw y my try v<o&& 

50 [0 0 2 9] 02(a) &tf(b) J4*»WI-«*-r 
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[0 0 3 0] 13(a) 7^7^ (c) tt*»WCff5>f 

[0 0 3 1 ] 0 4(a) 7bm(c) ittftWlzmZJl/s*? 

[0 0 3 2] 15(a) 75S(c) f**»Wte«»-f 

[0 0 3 3] i6(j:«P^{:f^^^^ M^V^Srfe 

[0 0 3 4] H7(a) tt**?!^ h U^CDIhJ 

mn&mx&v, 07(b) w^^y/^fuyf 

[0 0 3 5] 08 I'Z&ftfflCD'f ls/<# b Uls^-(D^JV y 

[ 0 0 3 6] 09 ttf-WRtO^ ls/<$ b l^^-OzJOu h 
Wi^COW]^^^ *~ Mg"Cfe5o 0 1(a) fc*5V^ 

tH^tti3 £-^r y y^4^Lt^ 1 

t5 0 * 2<Dmt)n 3<0$fc«B*JH^4=*Hr 3 a 
^LTfc^ r <^)^t 3 a ^J|(7)#»fil{CZft(07 
^K^^^5, 5£*^i"5o 7^FV^t5, 5tt* 

[ 0 0 3 7 ] ^-*2<Z>^3l«l 

[ 0 0 3 8] ^tr^K^6<0^»»Cf4, ^LfcfiSSr 

V K^6©^~# 2«Ktt, # yTj&tDX-?]) Is 4? is— 
b 1 1 &&&'tZ>b&\Zs ^trvK/U6 0ltt*^«Kai 
Si" 5 J: 9«-&t/c^yv8(7)i^»8 bSr^^ 
y >^v— h i l^JHicJUbRTIBKHK-fru, £<bi^ 
yy >^is— hi i t^w8 fc^Bd^tt^^y v^i 
2^^fyK^6^tl{:ta^, x^y >^>- b 

[0039] ^fc, ^yv8^rtfli:it ^tr^hvue 
<0W#rt»fc»oTffilSlt8 c £7FMU ^fc'V 

**-em*fcft»Sixa— /N>^8tetf?-vui 3^ 
[0 0 4 0] SfcM, ^^scoSfcSgtcte. tt^MWi 
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LT. /^^ScofrM^mrthMzJ iss<? bis*y b 

9 ^-^ i rt^*snfeM^7 y y ^ i 5 

a, 1 5 b(Cfia*^$n^>i:*(- N >v** bis* 7 
h9^)f«(:{)±E^W8 0f 8 a, 8 a tlt/Srt 
LTEVM^fll*i-aZltt©»9 a . 9 a £tt<D#|W£g 

Pft©*8 a 2: 9 a ©«^K i 5 
8 (D\B\m^4 b is* 7 b 9 6 ZL t 

So 

[0 0 4 1] Sfc, h^7F 9©3fe4B^tt. 

10 ^hffly^ry h 1 8*«#Bia«Eic:|l»tT*>5. 

[0 0 4 2] :<7)J:9^Mlcj:^ ^ubffly^rs/h 
1 8 Sr«»^ h 3 6 (0 3 mm) fdlfcfr LfcfltflSTMr 
-#2SrEltee»i-5 4:, 0 2(a) ©«JJH*prett* * 
^y istfl 2<D'**M*'<lS'<9 bis* 7 b 9 CO hA-^ 

iWtfcot, rco«ffi-ett. />yv8©t8at>f 

[0 0 4 3] * LT, t^ff^C^A- h 3 6 ©«*Wlt** s 

*M#S£:> 02(b) fc*H-£5^ >f>/^h^7 
yK/v6o8Si»i 0Mott*^Btt^yv8 

*T**fc#»*u l«rt»feJi»f, ^8(D»8a* 
T\ 8 te-f Va*^ h is* y b 9 ©ftf^b-H #3 

t7h9(^f 9at ^S^ff^{ait^t5 (0 2 
(a) (DiRflR) r ii:iot>fy^ h 9CD^V 

30 bSr»*-i-S^-e*>5. 

[0 0 4 4] #cM, *^St-IStt^:#®«lffi^(co^ 

[0 0 4 5] 1) *-Tyff b^^^^D— 3 1 iCOV^T 
(0 1 JttfH 2 o 

[0 0 4 6] ±m<DX 5tC. -Y^^ h 9(D b 

/^*s*KftStcoix-C, ^^y ^fi/— b l 1 co^jH 
«*Pi-'<<, ^^8 0*«J^«0«»^ig»LT& 
40 ^> 0 rco^-^y ^ h/u-^-fe Vi^— 3 l&tr— ^I4r^b 

[0 0 4 7] HPt, -f^^ h^7h 9COlsie«J^^ 
*3V^T^, ±fS^J:5{-^ ^y-7 8W 

irvif-3 1^, 0 2(a) U^-TJ: 5t-> ^!)y/y 

-Hl^fli«ft"C#ftV«lll (OFF(D^l) \C 

50 -y-v7h9^f»^^ ^^^8^^ic^®bi-$ 
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12 2(b) M^-TJ; o \Z.^**T>y# h/u^-fe^lf— 3 
1 testis-? 8 <DMc'&tffiU<Dftffl$:Xl-*yy hA^ir^f- 

[0 0 4 8] 2) 0fiftMffln-^yxy 3 -y3 2 

[0 0 4 9] h^7F9 tf^zfr^waKite y >- 

^¥t9b^itl, f£y >>/^^r 9 bco^^irSPi: 

p-^y jh^izi — ^ 3 2fi^v?>'^3 0(C@^$n, 
IU^3 2 a <0^=¥-t£B£r±ffiy >^^t9 b (D^M 

[0 0 5 0] IP*,, 4 l"<? V i/*r 7 h 9 C0IEi|£;^fa(£> 

}Cj;o-C, h9, iP^V^y M 8^> 

[0 0 5 1 ] St :(0n-^ y xy^-y3 2KJ;o 

h 9 0IHte^i©ai**tliS*S3if?yu h 3 6 0»6tt*t*t 

7ty^h^tyf-3 liSON^bOFF 
l^ftLtt^^^^ hf-V? b 9C0[H]te^C0ifi^ft 

[0 0 5 2] 3) y&y h±>V—3 3RXfttm±^ 
-3 4i:o^t (BlStfB3#i) „ 

[0 0 5 3] *Y h^7h9 rttOlfctpiiL^CflJCii 

?L9 caMltfol BEjtiiTL9 cfctt-feVI^— 
Kl 6j&s*»gftlCifc«LT*>S 0 tyf-D5/Kl6 

««B6 a lCflUhLT*>5 0 «9ir V-y— n K 1 

tt*7L2 0*«JtilLT*)9, ir V-y— a > K 1 6 

ufctr^i 9Srr<o«?L2 oK^ffi-stftjc tr^i 

9flDW4HS:"fe^*— * 2 lfc:H3»U grfcrv-y— ^ 
-^21 tt>r >^ hi/* 7 h 9©^Hl:JBotflBS 
a^LTfe5o rtUCJ: 19, -fe^*— Kl 6tt«7L 

Kl 6(D^m^W}^X±^^—^r — ^ 2 1 Sr-i'V/^ 

h 9©*«ICTm*fc»»3*5. 
[0 0 5 4] -fe^-fr- 4r-* 2 1 tt-frriMnB*»b*5, 
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Srty b3 9a -c»*f+» *tthfrK*ffl-ea>a. 

[0 0 6 0] <g^ N y h?$/Ub 3 9 ^Dft^bfc^^ 
50 -feV-y— 7 K 1 6 f*^.^ y h^/U b 3 9 tC^tgU 



11 

fcffiB***. Try h3 9 a ©JUfftWtK 
itZZaZ^ fcV\, #£oT, iilS^irV-y— n ;y 

Kl 6tcJ:5«ltHS:^rtBi:"#"5«c:«, HI 1 (b) &IW2 4 

[0 0 6 1 ] rc^J: b -fairy ymVry h 2 4K<fc 9, 
El 4(b) h^— * 2 5 0>T««ft5fc: 

3 9f2^:y hfr~* 2 5^rt*»cri*»C#*"C*5 0 

E^/uhffly^y h 1 ST^Uc^MMto 
TB4(a) 71^ (c) te*i-J:5fc* 
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yxyn-^3 2|cj;!5m\ h;u^»Wf4, ±E©i 
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